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ABSTRACT
This report describes the field testing of a two-lane
beam-slab highway bridge consisting of a reinforced concrete
deck supported by five precast prestressed concrete box girderso
The test structure was the first of five similar structures in-
cluded in an investigation of lateral load distribution in
bridges of this particular typeo The test span was simply
supported and was 61 ft~ 6 in. in length. The hollow box girders
were 48 inches wide and 33 inches deep, and were laterally
spaced at 7 ftg 2 inches. The testing program consisted of the
continuous recording of girder deflections and surface strains
at various locations on the girders, slab, curb, and parapet,
as either one or two test vehicles were driven over the test
span at speeds of from 2 mph to 34 mpho
The principal objectives were to develop information
on the dis,tribution of vehicle loads to the girders, and to
evaluate various field test techniques for use in the following
studies. This report covers the effects of moving vehicles on
lateral distribution of load to the girderso . The effects' are
compared with the results from crawl-runs (2 mph) of the load
vehicle, as described in an earlier report~ It was found that
increases. in moment coefficients over crawl-run values were
generally less than the value of the impact factor (50/1+125)
used in the design of the structure.~ The differences were
greater for the interior girders than for the exterior girders.
However, it is felt that runs at speeds greater than 34 mph are
necessary before the ab~olute maximum increases can be determined.
Also, it was found that the magnitudes of the distribution co-
efficients were relatively insensitive to the speed of the load
vehicle. The distribution factors resulting from crawl-run
tests were greater than those developed from the speed runs 0
The use of superposition yielded excellent results for
crawl-run loading and for one truck at crawl speed with the other
at a higher speedo However, with both trucks at high speeds,
the correlation of values from two-truck runs with those obtained
by superposition was peoro The measured. natural frequency of
the unloaded bridge was in close agreement with the theoretical
value.
1. INTRODUCTION
1.1 Background
In 1950, the use of prestressed concrete in ·the·Walnut
Lane Bridge in Philadelphia marked the beginning of a new era in
bridge construction in the United. States 0 Since that time, many
improvements and new concepts have been introduced in the design
of prestressed concrete bridges. Initially, in the usual beam-
slab bridge type, girders having I-shaped cross-sections were
most commonly used, but in recent years there has been increased
usage of the box-shaped section. At first, the prestressed con-
crete box girders were placed adjacent to each other, and topped
with a cast-in-place concrete deck or wearing surfaceo More
recently, designs have been developed for the spread box girder
bridge, in which the girders are spread apart and constructed to
act compositely with the slab as T-beamso A number of bridges
of this type have already been constructed in the State of
, Pennsylvania.
Currently, the Pennsylvania Department of Highways
design procedure for the spread box girder bridge, as set forth
in the PDH Bridge Division8tandards 8T-200 through8T-208,7
specifies the use of a live load distributiort factor of 8/5'05 for
interior beams, where·S is the average girder -spacingo This dis-
tribution factor is identical to the factor given in the AASHO
Specifications,l Section 3, governing the design of a concrete
slab laterally continuous over interior steel I-beam stringersc
Exterior girders are designed based on the assumption that the
slab acts as a simple span between girders in transmitting wheel
loads laterally 0 This procedure is also set forth in the AASHO
S -f- t- 1peel lea lons.
Since these procedures are believed to be too conserva-
tive, and since a design criteria developed for adjacent box beams
is not applicable, an investigation of the actual lateral load
distribution characteristics of the prestressed concrete spread
box girder bridge was initiated in the Structural Concrete Divi~
sion of the Department of Civil Engineering at Lehigh Universityo
The overall objective of the investigation is the development of
a design procedure reflecting the actual structural behavior of
spread box girder bridges.
The investigation was started in the Summer of 1964
with the field testing of an existing bridge near' Drehersville,
Pennsylvania 0 Since that time, four additional bridges have been
tested in compiling information on actual behavior 0
The first phase of the investigation was the field test
of the Drehersvil1e Bridge 0 This phase was (1) to serve as a
pilot test for additional field tests, and (2) to provide one
part of the experimental data to be used in the development of
a method of analysis for use in designo The results of the first
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phase have been divided into two ,parts, one covering the response
of the structure to static, or crawl-run loading, and the other
covering dynamic, or speed-run loading. An earlier report, Fritz
Engineering Laboratory Report No. 315.1,4 covers the response to
crawl-run loading. In that report, the experimental distribution
factors, deflections, and effective widths were given, including
an interpretation of these results. A comparison was made between
the results obtained by loading the structure with two vehicles,
and by superimposing the responses of single vehicle runs.
This report covers the dynamic loading portion of the
Drehersville Bridge study. Primarily, the object of this phase
of the study is to determine the effect that different vehicle
speeds have on the distribution factors. In addition, the
changes in responses due to dynamic loading, the effect of super-
position in determining the response to dynamic loading, and
the natural frequency of the bridge, will be investigated.
Since this report covers the response of the test
structure described in Report No. 315.1, many of the sections
are identical, such as those devoted to description of the test
sections, location of strain gages, loading and strain measu'rerrLent
equipment, and loading lanes. To avoid duplication of material
reference will often be made to Report No. 315.1, and only changes
in the instrumentation and testing procedure will be discussed in
this report.
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1.2 Previous Research
Much of the previous research was covered in Report
No. 31501. However,. some additional reports should be mentioned
because of their contributions to the dynamic aspect of bridge
studies. Part II of the Iowa field test reported by Linger and
"";,~,,, 5
Hulsbos was mentioned in the first report because much of the
data ~eduction in the current investigation at Lehigh was pat-
terned after the Iowa tests. Part I, as well as Part II, applies
to the work done in this investigation. In Part I of the Linger
and Hulsbos report, theoretical equations are derived for the
natural frequency, both loaded and unloaded, of various bridges,
including a simple span prestressed concrete bridge supported by
six beams. In addition, an expression is derived for the impact
factor. The two expressions developed for prestressed concrete
bridges will be used to determine values for a comparison with
the experimental results of the Drehersville Bridge study 0
In 1955, the Missouri Highway Department 2 conducted
tests on a steel I-beam bridge similar to the tests included in
the current investigation at Lehigh 0 Load distribution to each
beam and impact percentages were established, based on experi-
mentally determined beam momentso
In 1959, the natural frequency of a simple span bridge
was investigated by Beggs, Suer, and Louw. 3 The theoretical work
was accompanied by a model study and a field study 0 An equation
-4-
for the natural frequency of vibration, which was developed using
an experimentally determined constant, does not agree well with
the natural frequency equation derived by Linger and Hulsbos. 5
In 1963, Louw6 expanded the earlier work of Beggs, Suer, and
Louw to cover the case of a two-span continuous bridge.
Additional studies are listed in a recent paper by
8Varney and Galambos.
-5-
2. TESTING
2,.1 Test Bridge
A detailed description of the test bridge was given in
Report No. 315.1. ,The bridge, as shown in Figso 1 and 2, is com-
posed of five identical prestressed concrete hollow box girders,
which are 48 inches wide, 33 inches deep, and spaced at 86 inches,
center-to-centero Center and end diaphragms, 10 inches thick,
along with the reinforced concrete deck, were cast-in-placeq
The deck, which ha's a specified minimum thickness of 7'~1/2 inches,
provides a roadway width of 30 feet. However, the slab thick-
ness actually varies from 6.2 to 7.6 inches, with an average of
6.7 inches. The span is 61.5 feet, center-to-center of bearings.
2.2 Instrumentation
2.2.1 Gage Sections and Locations
Two lateral cross-sections, designated as Sections M
and N, were selected for gaging. The locations of these cross~
sections are shown in Fig. 10 Section M was the span location
where maximum girder moments would occur when the truck passed
over the bridge in a westward directiono Section N was chosen
such that when the rear wheels of a westward bound truck were
directly ov~r the section, the drive wheels would be off the spano
Therefore,> it was possible to study the effect of single-axle
loading.
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to a lOO-lb. weight that had been placed on the river bed below
the deflectometer. The wire was adjusted to introduce an initial
deflection in the aluminum plate. Each deflectometer was cali-
brated so that the change in flexural strain, occurring when the
bridge deflected, could be converted to deflectionso
I
2.2.3 Timing and Position Indicators
The five air hoses for the dynamic runs were in the
same locations as they were for the crawl runso The first and
fifth hoses actuated a timer which provided information which
enabled an accurate determination of vehicle speedo The three
interior hoses caused offsets on an oscillograph trace, thus
giving the location of the load vehicle. In addition to the air
hoses, lateral position indicators, Fig. 6, were placed in the
test lane 56 inches from each interior air hose to determine the
offset between the center of the test lane and the center of the
truck during a test run. The lateral position indicator con-
sisted of a line of wooden slats mounted to pivot on a horizontal
rod. Befo~e a test run, all of the slats were~positioned ver-
ticallyo During the pass of the load vehicle, a vertical rod
mounted on the front of the vehicle would strike the lateral posi-
tion indicator, displacing one or two slats, thereby showing the
lateral truck location as the front wheel of the truck crossed the
air hose near the indicator. As the rod would strike a lateral
position indicator, an event marker would be triggered~ causing
-8-
an offset on an oscillograph trace of the truck records. By
matching the offsets on the loading truck records with those on
the bridge records, data from the two sources could be correlated 0
2.3 Test Vehicles
Figures 7 and 8 show the two test vehicles, designated
as Tl and T2. Both vehicles were loaded with steel plates to
approximate 'AASHO Specifications for H20-Sl6-44 truck loading 0
Truck Tl was provided by the Bureau of Public Roads, while truck
T2 was provided by' Schuylkill Products, Ineo
2.4 Loading Procedure
2.4.1 Loading Lanes
Figure 2 illustrates the position of the load lanes,
which were the locations of the center of the truck during test
runs. In the case of Lanes 2, 4, and 6, the truck was straddling
Girders B, C, and D, respectively. When in Lanes 3 and 5, the
center of the truck was midway between girderso Lanes 1 and 7
were not used for dynamic runs, because of the danger involved
at higher speeds, with the ,truck wheels close to the curb 0
2.4.2 Test Runs
,~Table 1 lists the dynamic runs for Series I when
'Sections M and N were partially gaged9 One eastbound run 'and
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two westbound runs per lane were made with truck Tl in Lanes 2
through 6 for each speed of 10, 15, 20, and 25 mph. At 34 mph,
two westbound runs per lane were made with truck Tl in Lanes 2
through 6, except for Lane 5 where only one run was made.
Besides the test runs at various speeds, impact runs
were conducted during Series I. To conduct the impact runs, two
wooden ramps were placed on the bridge such that the wheels on
both sides of the truck dropped off the respective ramps simul-
taneously. The ramps created a drop of 2 inches. First the
ramps were positioned to drop the truck wheels at Section Mo
One 'run in Lane 2, two runs in Lane 4, and one run in Lane 6
were made with the ramps at Section M. A second group of impact
runs was conducted with the ramps positioned such that the truck
wheels would drop at Section No With the ramps at Section N,
one run was made in each of Lanes 2, 4, and 6. All impact runs
were eastbound at 15 mph, with truck Tl.
In Series II with Section M completely gaged, fewer
speeds were used and impact runs were omitted 0 One eastbound
and one westbound run per lane were made with truck Tl in Lanes 2
through 6 at 20 mph 0 Two westbound runs per lane were conducted
at 34 mph in Lanes 2 through 6, using truck Tlo
The Series II tests were concluded with the addition of
a second truck, T20 All dynamic runs with two trucks were west-
bound. Two passes were made with the two trucks moving side~by-side
-10-
at 10 mph, with truck TI in Lane 2 and truck T2 in Lane 6. Two
additional passes were made in the same manner, except that the
speed was increased to 20 mph. Then, truck T2 was parked in
Lane 1 with the drive wheel at Section M. With truck T2 standing
on the bridge, truck Tl was driven across the bridge once each
in Lanes 4, 5, and 6 at 20 mph, and again at 34 mph.
The maximum speed that could be attained was 34 mph
since there was a hill and a curve near one end of the bridge
and a T~type intersection near the other end.
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3. DATA REDUCTION.' AND EVALUATION
3.1 Oscillograph Reading
Reading of the oscillographs was done in the manner
described in Report No. 315.1. The only exception is that after
establishing the location of the truck on the oscillograph paper,
the nearest peak value of the trace was taken for the oscillo-
graph reading. This was necessary since there was considerably
more amplitude of vibration than in the crawl-run cases.
3.2 Evaluation of the Oscillograph Data
Strains and deflections were obtained from oscillo-
graph readings by means of a WIZ computer program used with a
GE 225 computer •. A separate WIZ program was used to determine
strains, locations of neutral axes, effective widths, moments of
inertia, bending moments divided by modulus of elasticity, and
the distribution percentages. These same programs were used
to reduce the crawl-run data and are described in more detail
in Report No. 315.1.
-12~
40 PRESENTATION OF RESULTS
401 Distribution Coefficients
The output values of the computer were left in the form
of moment divided by the modulus of elasticity •. These values were
designated as moment coefficientso The distribution coefficient
for a particular girder is defined as the experimental moment co-
efficient divided by the sum of the experimental moment coeffi~
cients of all five girders for the test run. The distribution
coefficients are represented in tables, with a loading key shown
above the table, indicating the direction that the test truck
was traveling, the location of the truck, and the gage section
from which the results were obtained 0
Tables 3 through 8 give the distribution coefficients
for Series, I single-truck runs at speeds of crawl, 10, 15, 20,
25, and 34 mph 0 Results of runs in both directions are shown at
Sections M and N when the truck was at Section M, except at
34, mph, because eastbound runs at 34 mph were not made 0 Since
only Girders C, D; and E were gaged, it was necessary to super~
impose the results from two runs to obtain distnibution coeffi-
cients. For instance, to obtain the distribution coefficients
for Lane 2, the moment coefficients for Girders E and D were
obtained directly, while the coefficients for Girders A and B
were taken as the moment coefficients of Girders E and D when
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the truck was in Lane 60 The moment coefficients for Girder C
were taken as the average of the coefficients for Girder C from
both Lane 2 and Lane 6 runs 4
Table 9 shows the distribution coefficients for the
impact runso The loading key diagram has the locations. of the
ramps as well as the truck location, the location of the test
section, and the direction that the truck was movingQ The super-
imposing of two runs was necessary to obtain the distribution
coefficients, as in the development of Tables 3 through 80
Distribution coefficients for the single-truck runs
. of Series II are presented in Tables 10 through 15, consisting
of truck Tl west at crawl, Tl east at crawl, Tl west at 20 mph,
Tl east at 20 mph, Tl west at 34 mph, and T2 west at crawl 0
Since Section M was fully gaged for Series II, it -was not neces~
sary to use superposition to obtain distribution coefficientso
However, to compare the results obtained from a section with
'j
half of the girders gaged to the results from a fUlly gaged
section, the distribution coefficients were determined consider-
ing first that only Girders E, D, and C were gaged, and then
that only Girders. A, B, and C were gagedo The test results
indic.ated the slight lack· of s,ymmetry of the test structu~re0
To approximate ·distribution coefficients that would have been
obtained if the bridge had been symmetrical, coefficients referred
to as averaged values were calculated as illustrated in the fol~
lowing example 0 When calculating distribution coefficients with
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the truck in-Lane 2, the moment coefficients of Girders E and
'D with the truck in Lane 2 are averaged with those of Girders,A
and B, respectively, with the truck in Lane 6. By this procedure,
the effect of lack of synunetry should be re\d1.uced,. Therefore,
on each of Tables 10 through 15, four individual sets of values
are presented. These sets are (1) directly calculated values,
(2) values with Girders'E, D, and C gaged, (J) averaged values,
and (4) values with Girders'A, B, and C gagedo
Distribution coefficients, when two trucks were used,
are covered in Tables 16 through 230 In Tables 16 and 17, the
direct values of the actual test runs utilizing two trucks are
reported. Tables 18 thro~gh 23 were ob'tained by superimposing
two single-truck runs. The cases when both trucks were con-
sidered to be moving side-by-side at the same speed are shown
in Table l8e In Table 19 the results are from loading combina-
tions having truck T2 placed statically at Section M in Lane 1,
and superimposing the results when truck Tl was traveling west
in Lanes 4, 5, or 6 at 20 mph, and again at 34 mpho Table 20
was obtained in the same manner as Table 19, except that the
truck in Lane 1 was at crawl speedo Tables 21, 22, and 23 are
the same as Tables 18, 19, and 20, except that single-truck run
values used were averaged values~
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4.2 Distribution Factors
Distribution factors were calculated from distribution
coefficients 0 Tocobtain a distribution factor for a girder, when
the trucks are in any two particular lanes, the distribution co-
efficient to that girder from the effect of both trucks is multi-
plied by four 0 The ratio between the distribution factor and
the distribution coefficient with two trucks on- the bridge is
'four, since the distribution factor is given in terms of wheel
loads.
Tables 24 through 26 give distribution factors for
different speeds, considering that the trucks are westbound at
minimum spacing, which would have vehicles either in Lanes 1 and
4 or in Lanes 4 and 70 In Table 24, the distribution factors for
minimum spacing from Series I runs are tabulated along with
Series II distribution factors considering only Girders E, D,
and C gagedo Distribution factors from. Series II, considering
the section fully gaged, are listed in Table 250 Averaged values
were used to obtain the distribution factors inc Table 26, which
lists Series II results considering a fully gaged sectiono
Tables 27 through 29 are composed of distribution fac-
tors from lateral truck spacings that- more nearly represent the
provisions from the AASHO specifications,l which would include
each of the cases where the'vehicles were in Lanes 1 and 5,
Lanes 3 and 7, or Lanes 2 and 60
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4.3 Girder Moment Coefficients
Girder moment coefficients for single-truck loading are
tabulated in Tables 30 through 340 ,Each table lists the moment
coefficients at various speeds for Series, I and" Series II when
the truck, traveling in both directions, is in a particular laneo
Both averaged and directly calculated values are shown 0 Compari-
sons from these tables of averaged moment coefficients versus
speed are illustrated in Figso 9 through 110 Moments from impact
runs are in Table 350
Tables 36 through 39 show moment coefficients for two-
truck loading, as a function of different truck locations and
speeds 0 The coefficients in-these tables consist of test values,
superimposed values, and averaged superimposed values. Two-truck
moment coefficients ~re compared with respect to speed in Figso 12
through 25.
404 Moving Load Effects
The moving load effect is studied by determining the
ratio between dynamic-run girder moment coefficients and moment
coefficients from crawl runso For single-truck runs, these ratio'S
are presented in Tables 40 through 44q Ratios are shown at dif-
ferent speeds for Series I" Series II, and Series II averaged"
values 0 In each case the dynamic-run value was compared to a
similar crawl-run value. For instance, the Series II averaged
-17-
dynamic-run value was divided by the Series II averaged crawl-
run value. Figures 16 through 21 are plots of these ratios.
4.5 Girder Deflections
For single-truck runs, girder deflections are tabu-
lated in Tables 48 and 49. Only values for crawl, impact, 20 mph,
and 34 mph runs are shown. Results of all of the runs, both
,Series I and Series II, were averaged to obtain these valueso
Deflections for two-truck runs are given in Table 50.
~18-
5. DISCUSSION OF RESULTS
5.1 Experimental Strains and Neutral Axes
As was found in the results of the static runs, the
dynamic strain distribution was linear. However, the strains
were larger, as would be expected. Parapet strains plotted
along with strains on the outer face of the exterior girder
also produced linear distribution, indicating full composite
action between the girder, slab, curp, and parapet~ In com-
parison, it was found that the maximum strains from impact
runs were of about the same magnitude as the maximum strains
resulting from crawl runs with two trucks on the bridge. It
was also observed that during impact runs, the amplitude of
vibration was great enough to cause a sign reversal in the
strains. Thus, the strain in the bottom fibers of some of
the girders oscillated between tensile and compressive strains,
although the resulting compressive strains were of low magni-
tudeo
There were slight variations in neutral axes at Sec-
tion Mo At Section N, where there were only two strain gages,
instead of three, mounted on each face of the girders, larger
neutral axis variations were indicated 0 In future tests, it is
suggested that at least four strain gages should be applied to
each face, thereby lessening apparent variations in neutral axis
locations by making it possible to pinpoint poor strain readingso
-19-
Usually, the neutral axes of the girders were inclined 0
The neutral axes of exterior Girders A and·E were always inclined,
mainly due to the unsymmetrical cross-sectiono When the truck was
on the opposite side of the bridge, the exterior girder neutral
axis inclination was still greater, due to torsional effects.
The neutral axes of the interior girders were horizontal when the
truck was directly above the respective girder, but for other
truck locations, the neutral axes of the interior girders were also
inclined.
502 Deflections
The girder deflections were quite small. The values
resulting from speed runs were slightly' larger than those from
crawl runs, and the percentage increase over crawl run values
was approximately the same for each individual girdero The impact
deflections, Table 48, are shown in two groupso One group shows
the maximum deflections, while the other group shows the minimum
deflection due to the large vibration amplitude~ In one case,
the minimum deflection was an upward deflectiono
5.3 Distribution Coefficients
Overall, the distribution coefficients from Series I
results did not change appreciably with increased speedo The
distribution coefficients varied slightly with an individual run,
but no pattern or trend was apparent 0" At Section M, the distrib"ution
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coefficients were about the same for eastbound runs as for west-
bound runs. In some cases, with the drive axle of the load
vehicle at Section M, there was a little more variation between
the coefficients of Section M and Section N than there was be-
tween east runs and west runs. Again there were no observed
trends, except that at lower speeds the distribution was more
uniform at Section N. It must be noted that only two gages were
mounted on the beam faces at Section N, and therefore, the com-
puted positions of the neutral axis were less reliable 0 Var,ia-
tions at Section N, while the truck was at Section~M, were not
too significant since the moment at Section M was much largero
In general, the distribution coefficients for vehicles mov~,rig in
either direction were about the same for Sections M andN.
In the case of impact runs, distribution coefficients
varied considerably, but in no particular pattern 0 ·:~However,
there is some question as to the applicability of the impact
test to a practical situation.
The gaging of all five girders in Series, II provided
an excellent opportunity to compare results obtained when the
full section was gaged to the values obtained by superimposing
results obtained when half of the section was gagedo An attempt
was made to compensate for the lack of symmetry of the bridge by
determining averaged values, which are a measure of the magni-
tude of the coefficients if the bridge had been truly symmetrical 0
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By comparing half-gaged-section values to fUlly-gaged-section
values, averaged, it can be seen that the variations in, distri-
bution coefficients were small enough that gaging only half of
the section would have been adequate, since these variations were
no greater than the variations which occurred between successive
test runs.
With two trucks on the bridge, the distribution per-
centages were more consistent than when the bridge was loaded
with one trucko As in the case of single-truck loading, there
were no appreciable changes in distribution coefficients due to
the different truck speeds, even when the two trucks were trav-
eling at different speeds, simultaneously. For, both crawl and
dynamic runs, superposition was shown to be valid when determin-
ing distribution coefficients and distribution factorso The
presence of two trucks on the bridge tended to minimize the effect
of lack of symmetry 0 There was no significant difference be-
tween fUlly-gaged-section values and averaged valueso
5.4 Distribution Factors
Experimental distribution factors were determined with
the trucks in two lateral positionsG In the position of minimum
. lateral truck spacing, with trucks in· Lanes I and 4 or 4 and 7,
the trucks were as close to one side of the bridge as possible,
and yielded maximum distribution factorso The alternate posi-
tion of trucks more nearly represents the AASHO Specification
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considering that the trucks stay in their prescribed lanes. In
other words, to determine maximum load distributed to girders on
the left side of the bridge, the truck in the left lane is placed
adjacent to the left curb, while the truck in the right lane is
moved laterally to the left until it is adjacent to the bridge
centerline. This loading condition is closely approximated by
placing the trucks in Lanes 1 and 5 on the Drehersvil1e Bridgeo
If the trucks are at minimum lateral truck spacing,
the maximum distribution factors are 1037 for exterior girders
and 0.98 for interior girderso The maximum distribution factors
from averaged distribution coefficients, which more nearly repre-
sent the case of a symmetrical bridge, are 1.27 for exterior
girders and 0093 for interior girderso When considering experi-
mental distribution factors based on·AASHO provisions for lateral
spacing, the maximum distribution factors are 1022 for exterior
girders and 0088 for interior girders, compared to averaged values
of 1.26 for exterior girders and 0085 for interior girderso In
most cases, the maximum distribution factors were from crawl-run
results.
The design distribution factors established for crawl-
runs in Report No. 31501 were 0081 for exterior girders and
1.30 for interior· girders 0 The corresponding experimental dis-
tribution factors are 1027 for exterior girders.and 0093 for
interior girders if minimum truck spacing is considered, or 1026
for exterior girders and 0085 for interior girders when using
I AASHO provisionso Therefore, the experimental distribution factor
for interior girders is significantly less than the design valueo
~o the contrary, the experimental distribution factor for exterior
girders exceeds the design value 0 The exterior girders are not
necessarily overstressed, however, since the curb and parapet
sections add substantial strength which is not taken into account
when the girders are designedo
505 Girder Moment Coefficients
The moment coefficients increased with speed in an
inconsistent pattern 0 A thorough examination of the moment co-
efficient tables showed that the moment coe~ficients were most
often largest at 34 mpho Many times, however, the moment co-
efficients were maximum at 20 mph 0 An explanation for the incon-
sistent moment coefficient increases is based on changes of the
bridge vibration frequency, which will be explained more thor-
oughly in the section on moving load effects5
Superposition of moment coefficients for crawl runs
yielded excellent results, but at 20 mph, superposition of two
single-truck runs resulted in much higher moment coefficients
than coefficients reSUlting from.runs that actually had two trucks
on the bridge simultaneouslye This was expected since the forcing
function frequencies of the two trucks were different and when
out of phase with each other, would have a canceling effect
with both vehicles on the bridge. The most critical moment co-
efficients occurred with one truck, T2, either stopped or at
crawl speed, while the other truck made dynamic runs. In this
case, the superposition of results was adequate since there was
only a very slight forcing function from truck T2 to offset the
forcing function of the other truck traveling at higher rates of
speed.
In Figures 9 through 15, the moment coefficients were
plotted along with curves that represent the crawl run results
mUltiplied by the factor (1 + L~0125). For any particular lane,
the curves for different speeds had the same general shape 0 The
factor L~0125 is suggested by AASHO as an increase to the static
moment due to dynamic load effectso With single truck loading,
the curves indicate that the factor (1 + L~0125) is usually con-
~~rvative for interior girders and about right or sometimes low
for exterior girders o When two trucks were .on the bridge, the
. ff·· t ~ f 50moment cae lClen lncrease a L.+125' was almost always con-
servative, especially for the girders with larger moment coeffi-
cients. However, ~efore drawing any conclusions on dynamic load
effects, results of higher speeds than 34 mph should be investi~
gated, since the maximum response may occur at some higher speedo
5.6 Natural Frequency
It was possible to determine the ratural frequency of
the bridge by making use of the 0.1 sec. ti~e intervals marked
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by vertical lines on the oscillograph paper. To determine the
frequency from an oscillograph response, the trace peaks between
two selected points on the trace are counted and divided by the
time lapse between the two pointso Usually, impact runs, or the
higher speed dynamic runs, are the most satisfactory for finding
natural frequencies because, with the greater amplitudes, the
peaks are more distinct.
The experimental natural frequency of the Drehersville
Bridge was 7.28 cycles per second. This corresponded to a
theoretical natural frequency of 7079 cps found from the equation
'IT ff'EIf=- -
21 2 m
where
L ::::;: span of the bridge
E modulus of elasticity of the concrete
·I = composite moment of inertia of- the total
bridge cross--section
m = mass per unit length of the bridge
. This equation yields the natural. frequency of the first rnode o:f
vibration of a simply-supported beam, of u.niform cross-section and
mass per-unit length 0 For the modulus of elasticity, the value
6.806 x 106 psi was taken from Report No. 315.1. The ratio of
theoretical natural frequency to experimental natural frequency
was 1.07.
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To calculate the moment of inertia, the assumption was
made that the modulus of elasticity was the same for both the
prestressed girders and the slab. If the moduli of elasticity of
the slab, curb, and parapet were less than that of the girders,
the moment of inertia would be less, thus lowering the theoretical
natural frequency to a value still nearer to the experimental re-
suIt, Some error may be incorporated into the theoretical solu-
tion since the supports are 9-ino bearing pads· rather than roller
supports.
The Louw6 report suggests the equation
f = 1. 211 JEI
2L2 m
for natural frequency, where the constant 1.2 is a factor based
on field test.resultsa However, the constant was developed from
tests of steel bridges, and therefore, the 1.2 value does not
necessarily apply to concrete bridges 0 From the Drehersville
Bridge reSUlts, it appears that 1 00, instead of 102, gives more
accurate results, indicating that the structural behavior of the
bridge was nearly identical to the behavior of a simply-supported
beam of a uniform section.
The last series of runs, with truckT2 stationary on
the bridge while truck Tl was' driVen at va~ious Speeds, provided
an excellent opportunity to obtain the experimental loaded natural
-27-
frequency of the bridge loaded with one truck, T2, by determining
the frequency of the residual vibration after truck Tl had left
the span. 5In the Linger and Hulsbos report, an equation for
the loaded natural frequency was derived, but experimental values
were not obtained. The ratio of loaded natural frequency to un~
loaded natural frequency was given as
=j-l-+-mL~2M~~-i-n~2~~-X
where
f L = loaded natural frequency
f = unloaded natural frequency
x = horizontal distance measured in direction
of span
L = span
M = mass of truck
m = mass per unit length of the bridge
In this report, the frequency ratio.twas first calculated with the
truck mass assumed as one concentrated masso A second calculation
was made with the truck mass considered as divided into three parts
concentrated at the three axle locations 0
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In the second case the equation was altered to
When truck T2 was parked on the bridge, the frequency ratio, fLlf,
was 00875 when considering the load as one mass, compareci to 00917
when considering the load as three masseso The experimental fL/f
ratio was 009780 If the bridge is loaded with two trucks, the
theoretical fL/f ratios are 00790 and 00852, considering the load
as one mass and three,,~,rnasses, respectively 0
Apparently, the natural frequency with the bridge loaded
is not reduced as much as the theory would indicate 0 This is
not surprising since in the theoretical derivation, the mass was
assumed to be resting directly on the bridge span, while actually,
there was a system of springs between the truck mass and the
bridge.
5.7 Moving Load Effects
By observing the traces of dynamic runs, the reasons
for the inconsistent increases in moment coefficients found in
the discussion of moment coefficients were evident 0 Up to and
including the 20,mph runs, the frequency of the bridge vibration,
with the vehicle located at the maximum moment position, was
apprOXimately the same as the natural frequency of the bridgeo
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The frequency for speeds above 20 mph represented the natural
frequency when the truck first came on the span, but by the time
that the truck had reached the maximum moment position, the fre-
quency had changed. While the truck was crossing the maximum moment
section of the bridge at 34, mph, the freq~ency of the system
approached the frequency of the forcing function applied by the
truck. In most cases, the frequency at the maximum moment posi-
tion was still in the transition stage at 25 mph. Therefore, the
amplitudes of the traces at· 20 mph were sometimes greater than the
trace amplitudes at 34 mph, when the change from the natural fre-
quency to the frequency of the forcing function was not complete.
For two reasons, tests above 34, mph are necessary before
any conclusions can be drawn about the maximum magnitude of the
increases due to moving load effects. First, it would be of
value to know whether the amplitudes of vibrations. increase with
speed after they have reached the frequencies of the' forcing
functions. Second, according to the Linger and Hulsbos 5 report,
resonance is attained for the front and drive axles at 6301 mph,
and at 91.5 mph for the drive and rear axlesq . Although resonance
in this case is not possible, some test runs should be made at the
lower resonance speed to determine the magnitude of moment coeffi~
cient increases which do occur.
The Drehersville Bridge 'results did not agree well with
the theoretical_results for impact effects as determined from an
equation derived in the Linger and Hulsbos report 0 The theoretical
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results were much lower. However, as seen in Figs. 19 through 25,
the increases due to moving load effects were usually less for
interior girders than the values derived from use of the factor
(L~0125) suggested by theAASHO Specifications. l This was not
the case for exterior girders with single-truck loading, which
points out the fact that possibly, the impact factor should not
be the same for interior girders as exterior girderso . A study of
the tables on ratios of dynamic-run moment coefficients to crawl-
run coefficients shows that increases in moment coefficients due
to moving load effects are greater for exterior girders than for
interior girders when considering single-truck loading, and the
same is true in most cases when both trucks were on- the bridge 0
Turning specifica~ly to two-truck loading, which is
the critical case, the incre~se in moment coefficients for in-
terior girders was always considerably less than L,~0125 (crawl).
50The increases for exterior girders were also, less than L + 125
(crawl), although in some cases the increases for Girder'E were
nearly equal to the impact factoro A study of Figs. 22 through
25 shows that increases. in moment coefficients were less for the
heavily loaded girders directly under the trucks~ Often girders
with single-truck loading had large increases in moment coeffi-
cients due to moving· load effects, but the actual magnitudes of
the moment coefficients were small, hence the large impact factors
became less significant after the momen't coefficients were super-
imposed with other moment coefficients 0 For this reason, moving
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load effects from two-truck runs, either direct test or super-
imposed values, were the most applicable. With two trucks on
the bridge, the AASHO impact factor was seldom exceeded, but the
experimental impact factor was consistently larger for the ex-
terior girders than the interior girders.
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6. SUMMARY· AND CONCLUSIONS
6· . 1 8ummary
The primary objective of this pilot test on lateral
distribution of live load was to obtain (1) information on the
structural behavior of the test bridge, and (2)' experience which
would be useful in preparation for more extensive field tests on
similar typical prestressed concrete spread box girder bridges
constructed according to the design standards of the Pennsylvania
Department of Highways.
This report is centered on the effect of vehicle speed
on lateral distribution of live loads, and on the magnification
or attenuation of crawl-run characteristics. The behavior under
crawl-run loading was previously covered in Fritz'Engineering
4Laboratory Report No. 315.1.
The test structure was an existing bridge located near
Drehersville" Pennsylvania. The bridge consisted of five precast
prestressed concrete box girders with a composite cast-in-,place
reinforced concrete slab, plus curbs and parapets constructed of
reinforced concrete. Two series of tests were conducted. In the
first series, three of the five girders were fUlly gaged at two
cross-sections, while in the second series, all five girders were
fully gaged at one cross-sectionv The load was applied by driving
one or two trucks, loaded with steel plates to approximate the
AASHO H20-S16-44 design vehicle, at speeds ranging from 2 mph to
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34 mph along five approximately equally spaced lanes. ,Strain
and deflection measurements were recorded by continuous strain
recording equipment supplied by the U. S. Bureau of Public Roads.
From the data recorded in the field, experimental
moment coefficients, distribution coefficients, and distribution
factors were determined. Ratios of dynamic-run moment coeffi-
cients to crawl-run coefficients were computed and compared with
the impact factor presently used in design. Both loaded and un-
loaded natural frequencies were determined experimentally, and
compared with theoretical values.
6.2 Conclusions
1. With two-truck loading, the increases,in
moment coefficients over crawl-run values
were considerably less than (L:012S)(craWl)
in all cases for interior girderso For
exterior girders, the increases were usually
less than, but sometimes equal to, like
quantities computed for the exterior girders~
The fact that moment coefficient increases
were greater for exterior girders than for
interior girders suggests that consideration
should be given either to different impact
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factors or to a different method of
allowing fo~ moving load effects.
2. The magnitudes of the distribution co-
efficients were relatively· insensitive
to the speed of the load vehicle. As
indicated in (1), the increases in mo-
ment coefficients were greater for ex-
terior than for interior girders. However,
the resulting, distribution coefficients
did not vary appreciably from. the corre-
sponding crawl-run values.
3. Maximum distribution factors resulted from
crawl-run measurements, indicating a more
uniform lateral distribution of moving
loads. For moving loads, the experimental
distribution factors for interior girders
were considerably less. than the design
values, but for exterior girders, the ex-
perimental distribution factors were more
than design valueso However, as was pre-
viously pointed out, the exterior girders
are not necessarily under-designed since
there is substant·ial additional strength
resulting from-the composite action of the
parapet and curb sectiono This additional
-35-
strength was not considered in the girder
designo
4. There was excellent correlation between
experimentallYldet~rminednatural fre-
quency of the unloaded structure and the
theoretical value. ,However, the natural
fre~uency with one truck on the bridge was
greater than the values, developed from
.theoretical expressions 0
5. With the test vehicle at 20 mph, the fre-
, quency of vibration of the speed when the
truck was at. the maximum moment position
was the same as the natural f~equency of
the bridge 0 . With the vehicle at 34 mph,
the frequency of the speed approached the
fr,equency of vibration of the: trucker In
'most cases, the 34 mph speed gave the
greater moment coefficientser However,
because, of the different, vibration fre-
'quencies of the bridge and vehicle at
34 mph, greater coefficients sometimes
resulted from runs at 20,mpho
6. It is felt that tests with vehicle speeds
higher than 34: mph are necessary before
any final conclusions can be made relative
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to maximum load effects. Based on a theory
5presented in an earlier report, resonance
should occur at 63 mph. Therefore, some
tests should be made with speeds in that
area to determine the maximum increases in
the moment coefficients.
7. In determining moment coefficients from
crawl-runs, the superposition of results
from single-truck runs yielded results
which closely parallel the values from runs
involving two trucks. However, for speed
runs, the values obtained from the super-
position of single-truck runs were higher
than those obtained from two-truck runs.
This is not surprising, since the maximum
effects from individual runs were determined
experimentally, .and then combined 0 For the
two-truck runs, the values would represent
the absolute maximum values at any particular
speed only if the vibration of the two trucks
was in unison.
8. ' The most critical moment coefficients for
moving loads occurred with one truck either
at crawl~speed or stopped on the bridge,
while the other truck was traveling at higher
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speeds. In this case, superposition
yielded excellent results. Therefore,
it appears that the most realistic approach
to determining maximum experimental coeffi-
cients would be to combine dynamic-runs with
crawl-runs 0
9. As was found from the results of the crawl-
run tests, the linear distribution obtained
by plotting parapet and slab strains with
strains on the nearest face of the under-
lying girders indicated full composite
action.
10. Variations between the results from. tests
involving fully gaged sections and the
results from tests in which one-half of
the section .was gaged were less than vari-
ations between individual test runs.
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8. TABLES
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Table 1 List of Test Runs, Series I
Vehicle Direction Speed Lanes Number
Tl West 10 mph 2 through 6 lO-lc
Tl East 10 mph 2 through 6 5
Tl West 15 mph 2 through 6 lO~'c
Tl Eas't 15 mph 2 through 6 5
Tl West 20 mph 2 through 6 lO~'c
Tl East 20 mph 2 through 6 5
Tl West 25 mph 2 through 6 lO~'c
Tl East 25 mph 2 through 6 5
Tl West 34 mph 2 through 6 9~'c';'c
Impact Runs
Tl East 15 mph 2-4-6 4+
Ramp at Sec. M
Tl East 15 mph 2-4-6 3
Ramp at Sec. N
76
,;'c Two runs per lane
,;'(~': Two runs per lane except Lane 5
+ Two in Lane 4runs
-42-
Table 2 List of Test Runs, Series II
Vehicle
Tl
Tl
Tl
Direction
West
East
West
Speed
20 mph
20 mph
34 mph
Lanes
2 through 6
2 through 6
2 through 6
Number
5
5
Two-Truck Runs
Tl and T2 West 10 (Tl) 2 (Tl) 210 (T2) 6 (T2)
Tl and T2 West 20 (Tl) 2 (Tl) 220 (T2) 6 (T2)
Tl and T2 West 20 (Tl) 4 (Tl) 10 (T2) 1 (T2)
Tl and T2 West 20 (Tl) 5 (Tl) 10 (T2) 1 (T2)
, T1 and T2 West 20 (Tl) 6 (Tl) 1a (T2) 1 (T2)
Tl and T2 West 34 (Tl) 4 (Tl) 1a (T2) 1 (T2)
: Tl and T2 West 34 (Tl) 5 (Tl) 10 (T2) 1 (T2)
, Tl and T2 West 34 (Tl) 6 (Tl) 10 (T2) 1 (T2)
30
,* Two runs per lane
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Table 3 Distribution'Coefficients for Single-Truck Crawl-Runs, Series I
Distribution Coefficient = ~O..~~~t_~O~f!~c~:.~~ __ ~_ (I00)
Girder Girder
E 0 C B A E 0 C B A
I Tl IQU29 West ... I TI ~·west_0 00 M h a N ~
I Lane 1 7.67 9.80 14.90 27.28 40.35 9.46 8.76 15.26 25.40 41.12
..p. Lane 2 10.37 11.74 18.35 28.99 30.55 12.16 11.47 18.14 24.18 34.05
..p. Lane 3 13.62 15.68 23.09 24.72 22.89 17.13 15.80 20.00 20-. .85 26.22I
Lane 4 17.88 19.09 26.06 19.09 17.88 20.28 19.22 21.00 19.22 20.28
East Qt}JTI O~ rQJEJTI ()~-Qast-:;. ~M
Lane 1 8092 9.44 14.89 30.36 36.39 9.08 9.61 16.23 26.27 38.81Lane 2 9.18 11.39 18082 30.76 29.85 10.40 11.18 18.88 26.44 33.10Lane 3 l2.22 16.22 23.86 26.60 21.10 13096 15.29 21.82 24.52 24.41Lane 4 lS.59 20.87 27.08 20 ..87 15.59 19.19 19.28 23.06 19.28 19.19
Table 4 Distribution Coefficients for 10 mph Single-Truck Runs, Series I
· · Moment Coefficient (100)
Distribution CoeffiCient:: 1: Moment Coefficients
Girder Girder
E 0 C B A E D C B A
i TI ~west .. I TI iC¥";d West0 0
00 6' N ~M
Lane 2 11.67 13.25 18 ..82 23.76 32.50 12.03 11.33 19.16 27.76 29.72
.h Lane 3 15.11 16.16 19.42 21.18 28.13 13.03 13.33 24.18 27.12 22.34
Y"' Lane 4 19.77 19.44 21.58 19.44 19.77 19.33 18.61 24.12 18.61 19.33
East ~TI ~
-:; .. 0
M
East IQJf TI ~~ }JJ 0
N
Lane 2
Lane 3
Lane 4
12.03
16.22
21.24
12.65
16.55
19.33
17.38
19.46
18.86
24.19
20.68
19.33
33.75
27.09
21.24
12.24
20.47
17.31
12061
12.78
18.62
16.66
-21049
28.14
26.25
24.91
18.62
32.24
20.35
17.31
Table 5 Distribution Coefficients for 15 mph Single-Truck Runs, Series I
· · Moment Coefficient (100)Distribution Coefficient = I Moment Coefficients
Girder Girder
E 0 C B A E 0 C B A
I TI ~west ... 1 TI ~west_a a00- M ~ N h
I Lane 2 13.43 14.17 18.26 21.65 32.49 12.16 11.79 18.12 28.14 29.79
~ Lane 3 15.38 16.26 20.95 22.04 25.37 15.84 15.10 21.53 23.66 23.87
<Jl Lane 4 19.68 19~54 21.56 19.54 19.68 19.50 18.68 23.64 18.68 19.50I
East I()J£)J TI ~
.. 0
o 'M
East tQ::Ji TI . ~
.. y ()
o I
N
Lane 2
Lane 3
Lane 4
12.14
15.41
·20.01
13.87
16.01
20.42
18.41
17.94
19.14
23.57
21.48
20.42
32.01
29.16
20.01
10.36
12.57
17.92
10.42
12.76
18.83
18.49
24.71
2'6.50
30.93
27.39
18.83
29.80
22.57
17.92
Table 6 Distribution Coefficients for 20 mph Single-Truck Runs, Series ~
.. .. _ Moment Coeffici~~t (100)
Distnbution CoeffiCient - ~ Moment Coefficients
Girder Girder
E 0 C B A E 0 C B A
I TI iQUQJ W~st_ I TI Id&dwesf ~0 Qd0 M A AN
I Lane 2 11.59 12.09 17.01 26.8,3 32.48 12.96 13.27 18.31 24.47 30.99
~ Lane 3 13.58 14.11 21.11 25.10 26.10 14.90 14.83 20.68' 23.72 25.87
-.....J
I Lane 4 19.46 19.15 22.79 19.15 19.46 19.93 19.15 21.86 19.15 19.93
East l()J:QJTI I~. M O~ Eo 5J:f)j T I ~__ I 0
Lane 2
Lane 3
Lane 4
12.64
12.14
19.01
13.40
12.93
18.44
17.77
20.41
25.10
22.28
26.50
18.44
33.91
28.02
19.01
12.73
14.08
18.84
12.10
14.27
19.43
17.12
20.01
23.46
26.65
24.23
19.43
31.40
27.41
18.84
Table 7 Distribution Coefficients for 25 mph Single-Truck Runs, S-eries. I
.. · .. - Moment Coeffici~n~ (100)Distribution Coefficient - I Moment· CoeffiCIents
Girder Girder
E 0 C B A E 0 C B A
_\cyn_QJa..West~ trTl iC1&d. west ~00--- M - a N :a
I Lane 2 9.,55 10.08 16.95 29.21 3'4.21 11.10 . 11.22 18.98 2'5.74 32.96~
CD Lane 3 13.43 13.-45 19·.84 25.81 27.47 15.93 1_5.66 2_0.85 21.84 25.72I
Lane 4 18.11 19.16 25.46 19.16 18.l1 20.24 18-~ 9,,2 21.68 18.92 20.24
:ost gJTI Q~
M
:ost bJ-5J ~I Q ~
N
Lane 2
Lane 3
Lane 4
10.48
14.67
21.37
11.92
15.68
19.32
18.00
20.70
18.62
23.58
21.12
19.32
36.01
27.83
21.37
9.39
13.60
17.00
9.99
12.66
18.58
17.41
21.75
28.84
31.89
28_.42
18.58
31.32
23.57
17.00
Table 8 Distribution Coefficients .for 34 mph Single-Truck Runs,' Series I
· · Moment Coefficient (100)Distribution CoeffICient = I Moment Coefficients .
Girder
E 0 C 8 A
I iQUd.west ~TI0
I 0~
_ .... D,.
l.D M
I
Lane 2 ll.50 ll.97 18.43 26.91 31.19
Lane 3 l4.55 15.06 20.99 23.99 2'5.41
Lane 4 18.81 19.15 24.08 19.15 18.81
10 TI a!;d West -
o N ~
Lane 2
Lane 3
Lane 4
12.88
16.26
20.28
12.50
16.16
19.-14
19-. 07
21.90
21.16
24_.20.
21.76
19.14
31.35
-23.92
20.28
Table 9 Distribution Coefficients for 15 mph Single-Truck Impact Runs, Series I
· · Moment Coefficient (100)
Distribution CoeffiCIent = 1: Moment Coefficients
Girder Girder
E 0 C B A E D C B A
lCQfi:TI ~TIQ~> East O~ East:;
-0
I M N
lJl
0
I Lane 2 12.05 10.80 14.40 23.16 39.59 10.27 9.98 18.66 27.73 33.36
Lane 4 23.85 16.38 19.54 16.38 23.85 15.52 25.41 18.14 25.41 15.52
Lane 4 23.67 20.10 12.46 20.10 23.67 19.36 20.31 20.66 20.31 19.36
East bJETI ~:; -tY ,,0
M
.East QbJ TI ~
1...... 0o
N
Lane 2
Lane 4
14.24
24.63
23.29 12.52
19.4l 11.9'2
15.47
19.41
34.48
24.63
12.94 19.41
20.04 21.97
16.61
15.98
20.50
21.97
30.44
20.04
Table 10 Distribution Coefficients for Single-Truck Crawl-Runs, Series II
Distribution Coefficient =Moment Coefficient (100)
I Moment Coefficients
Full Section Values Half Section Va lues
Girder Girder
E 0 C B A E 0 C B A
I iQId West ..TI0I 0en h
~ Directly Calculated M Girders E, D, C Gaged
J
Lane 1 7.63 8.78 12.40 27.96 43.23 8.07 9027 13.10 26.25 43.31.
Lane 2 11.51 11.14 16.37 30.20 30.78 11.77 11.38 17.12 26.99 32.74
Lane 3 13.35 14.25 21.12 26.91 24.37 14.23 15.19 22.30 24.65 23.63
Lane 4 17.64 18.10 23.82 21.17 19.27 18.50 19.00 25.00 19.00 18.50
Lane 5 23.42 24.58 22.06 16.16 13.78 23.63 24.65 22.30 15.19 14.23
Lane 6 32.47 26-.76 17.37 12.69 10.71 32.74 26.99 17.12 11.38 11.77
Lane 7 43.13 26.15 13.10 9.68 7.94 43.31 26.25 13.10 9.27 8.07
Averaged Girders C, B, A G_aged
Lane 1 7.78 9.23 12.75 27.06 43.18 7.53 9.19 12.39 27.77 43.12
Lane 2 11.12 11.91 16.87 28.48 31.62 10.51 12.42 16.62 29.93 30.52
Lane 3 13.56 15.21 21.59 25.74 23.90 12.99 15.23 20 . .8'1 26.74- 24.23
Lane 4 18.45 19.64 2_3.82 19.64 18.45 18.39 20.23· 22.76 20._23 18.39
Lane 5 23.90 25.74 21.59 15.2l 13.56 ~4._23 26.74 20.81 15.-23 12.99
Lane 6 3l.62 28.48 l6.87 11.91- ll_.12 30.52 29.93 16.62 12.42 lO.51
Lane 7 43.18 27.06 12.75 9.23 7.7-8 43.l2 27.77 12.39 9.19 7.53
Table 11 Distribution Coefficients for Single-Truck Crawl-Runs, Series .II (continued)
· · Moment .Coefficient (100)
Distribution Coefficient ~ I Moment Coefficients·
Full Section Values .Half Section Values
,Girder Girder
E 0 C B A E 0 C B A
!QJt TI C)~East
--0I tYU1
1'0 Directly Calculated M ,Girders E, D, C GagedI
Lane 1 6.21 8.8'1 12.45 28.32 44.21 6.53 9.27 12~93 26.67 44.60
Lane 2 8.40 10.21 16.11 30.26 35.02 8.67 10.54 17.01 ' 28.52 35.26
Lane 3 ll.44 14.25 22.09 28.72 23.50 11.83 14.73 231042 27~O5 22.97
Lane 4 17.11 18.82 24.48 21.48 18.11 17.76 19.54 25.40 19.54 17.76
Lane 5 21.77 25.64 22.74 16-.30 13.55 22.97 27.05 23.42 14.73 11.83
Lane 6 33.28 26.92 16.42 12.40 . 10.98 35.26 28.52 17.01 10.54 8.67
Lane 7 '44.47 26.59 12.. 71 -9.04 7.19 44.60 26.67 12.93 9.27 6.53
,Averaged Girders C, B, A Gaged
Lane 1 6.70 8.92 12'.58 27.46 44.34 6.83 8.59 12.25 28.24 44.09
Lane 2 9.69 11.31 16.26 28.59 34.15 10.66 12.04 15.58 28.61 33.11
Lane 3 12.49 15.27 22.42 27.18 22.64 13.12 15.79 21.50 27.28 22.31
Lane 4 17.61 20.15 24.48 20.15 17.61 17.47 20.72 23.62 20.72 17.47
Lane 5 22.64 27.18 22.42 15.27 12.49 22.31 27.28 21.50 15.79 13.12
Lane 6 34.1.5 28 ...59 l6.26 11.31 9.69 33'.~11 28.61 15.58 .12.04 10.66
Lane 7 44.34 27.46 12.58 8.92 6.70 44.09 28.24 l2.25 8.59 6.83
Table 12 Distribution Coefficients for 20 mph Single-Truck Runs, Series II
· · Moment Coefficient (lOO)Distribution Coefficient =1: Moment Coefficients
Full S,ection Va lues "Half· Section Values
Girder Girder
E D c- B A E D C B, A
I TI·· ~westIV1LN
I
0
O. -
A
Directly Calculated M' Girders E, D, C Gaged
Lane 2 12.48 12.63 16.76 23.28 34.85 12.89 13.04 17.06 26.10 30.91
Lane 3 15.42 14.78 19.84 23.06 26 • .go 14.23 13.64 19.95 25.44 26.74
Lane 4 18.34 18.76 23.05 19.97 19.88 18.-86 19.29 23.70 19.29 18.86
Lane 5 24.57 23.38 19.85 15.32 16-.88 26.74 25.44 19.95 13-.64 14.23
Lane 6 31.54 26.64 17.15 12.64 12.·03 30.91 26.10 17.06 13.04 12.89
Aver,aged Girders C, B, A Gaged
Lane 2 12.26 12.63 16.96 24.96 33.19 11.64 12.23 16.84 23.74 35.55
Lane 3 16.15 15.05 19.84 23.22 25.74 18.16 16.49 19.74 21.05 24.56
Lane 4 19.11 19 ..36 23.06 19.36 19.11 19.35 19.43 22.42 19.43 19.35
Lane 5 25.74 23.22 19.84 15.05 16.15 24.56 21.05 19.74 16.49 18.l6
Lane 6 33.19 24.96 16.96 12.63 12.26 35.55 23.74 l6.84 12.23 ll.64
Table 13 Distribution Coefficients for 20 mph Single-Truck Runs, Series II (continued)
· · Moment Coefficient (100)Distribution Coefficient =I Moment Coefficiems
Full Section Vatu-es Half Section Values
Girder Girder
E D C B A E 0 C B A
5Jt TI II EastLn .~ 0~ I}II A
Directly Calculated M Girders E, D, C Gaged
Lane 2 9.97 11.96 15.48 26.86 35.73 11.10 13.32 17.78 22.70 35.10
Lane 3 14.81 15.08 19.74 24.01 26.36 15.66 15.96 19.67 18.68 30.03
Lane 4 19,,59 18.76 17.29 21.05 23.31 20.84 19.96 18.40 19.96 20.84
Lane 5 27.72 17.25 17.06 17.16 20.81 30.03 18.68 19.67 15.96 15.66
Lane 6 32.74 21.17 17.08 14.54 14.47 35.10 22.70 17.78 13.32 11.10
Averaged Girders C, B, A Gaged
Lane 2 l2.22 13.25 16.28 24.01 34.24 13.09 13.15 14.99 25.22 33.55
Lane 3 17.81 16.12 18.40 20.63 27.04 19.77 16.29 17.24 22.26 24.44
Lane 4 21.45 19.90 17.30 19.90 21.45 21.99 19.85 16.32 19.85 21.99
Lane 5 27.04 20.63 18.40 16.12 17.81 24.44 22.26 17.24 16.29 19.77
Lane 6 34.24 24.01 16.28 13.25 12.22 33.55 25.22 14.99 13.15 13.09
Table 14- Distribution Coefficients for 34 mph Single-Truck Runs, Series II
.. .. _ Moment Coeffici~n! (100)
Distnbutlon Coefficient - ~ Moment Coefficients
Full Section Values HaIf Section Values
Girder Girder
E 0 C B A E 0 C B A
I Qra West ..I TIlJ1 0V1
I 0 A
Directly Calculated M Girders E, D, C Gaged
Lane 2 lO.65 11.55 16.27 24.85 36.68 10.82 11.72 17.16 26.93 33.37
Lane 3 15.12 15.26 18.73 23.59 27 .. 30 15.36 15.51 20.45 23.31 25.37
Lane 4 18.34 18.37 22.64 20.64 20cOl 19.09 19.13 23.56 19.13 19.09
Lane 5 23.72 21.78 20.45 15.80 18.25 25.37 23.31 20.45 15.51 15.36
Lane 6 31.65 25.55 16.89 12.48 13.43 33.37 26.93 17.16 11.72 10.82
Averaged Girders C, B, A Gaged
Lane 2 12.0'4 12.02 16.58 25.20 34.16 13.25 12.35 16.11 23.42 34.87
Lane 3 16.69 15.53 19.59 22.68 25.51 17.99 15.57 18.85 22.08 25.51
Lane 4 19.18 19.50 22.-64 19.50 19.18 19.25 19.87 21.76 19.87 19.25
Lane 5 25.51 22.68 19.59 15.53 16.69 25.51 22.08 18.85 15.57 17.99
Lane 6 34.16 25.20 l6.58 l2.02 l2.04 34.87 23.42 16.ll l2.35 l3.25

Table 16 Distribution Coefficients for Two-Truck Runs, Series II
Distribution Coefficients = Moment coefficients (100)~ Moment Coefficients
Girder
Truck Lane Speed (mph) E 0 C B A
I ~TI0
I T2 ~west ~
I Qt.n 0
-......J M hI
Tl 4 Crawl
T2 1 Crawl 12.57 12.60 18.32 22.37 34.14
Tl 6 Crawl
T2 2 Crawl 21.25 18.06 17.37 20.31 23.01
Tl 7 Crawl
T2 4 Crawl 29.57 21. 82· 19.16 14.57 14.88
Tl 2 10
T2 6 10 22.15 18.63 17.79 21.38 20.05
Tl 2 20
T2 6 20 22.22 15.95 17.97 18.97 24.89
Table 17 Distribution Coefficients for Two-Truck Runs, Series II (continued)
-Distribution Coefficients = Moment Coefficients (100)I Moment Coefficients
Girder
Truck Lane Speed (mph) E 0 C B A
I ~TI0
I T2 ~west ...aI 0Ln M ~
CD
I
T1 4 20 13.17 13.43 17.42 23.78 32.20T2 1 0
Tl 5 20 17.09 14.44 16.41 21.88 30.l8T2 1 a
Tl 6 20 19.04 16.80 15.83 20.37 27.96T2 1 0
T1 4 34 14.07 14.04 16.35 24.08 31.46T2 1 0
Tl 5 34 17.06 16.65 17.90 20.44 27.95T2 1 0
Tl 6 34 22.22 17.39 15.14 18.72 26.53T2 1 0
Table 18 Distribution Coefficients for Superimposed Single-Truck Runs
Distribution Coefficient--= Moment Coefficients (100)I Moment Coefficients
Girder
Truck Lane Speed (mph) E D C B A
i TI QJ£d0
b T2 ~westI
Ln
LO 0I A
M
Tl 4 Crawl 12.33T2 1 Crawl 13.11 18.14 22.94 33.48
Tl 6 Crawl 2l.91T2 2 Crawl 19.09 17.23 19.15 22.62
Tl 7 Crawl
T2 4 Crawl 28.13 19.84 17.45 17.69 16.89
Tl 2 10
Tl 6 10 19.60 ,20.65 19.50 20.65 19.60
Tl 2 20 21.76T1 6 20 19.45 16.95 18.10 23.74
Table 19 Distribution Coefficients for Superimposed Single-Truck Runs (continued)
Distribution Coefficients = Moment Coefficients (100)I Moment Coefficients
Girder
Truck Lane Speed (mph) E 0 C B A
I ~TIa
bT2~West
0I a
en M
0
I
Tl 4 20 13.51 13.83 ·18.13 23.42 31.11T2 1 0
Tl 5 20 17 • 50- 16.92 16.81 20.-46 28.-31T2 1 0
Tl 6_ 20 20.57 18.09 15.14 19,.48 26.72
'f2 1· 0
Tl 4 34- 13.63- 13.76 18.-04 -23.68'- 30-.89T2 1 0
Tl 5- 34 16.56' 15.63 16 ~ 93 . 2l.-06 -29.• _82T2 1 0
Tl 6 3.4 21.11 -17.87 '. lS-.09 . ---19.09 ... 26.8'4T2· ·1 0_
Table 20 Distribution Coefficients for Superimposed Single-Truck Runs (continued)
Distribution Coefficients = Moment O>efficieots {I00)
1: Moment Coefficients
Gi-rder
Truck Lane Speed (mph) E D C B A
I TI.1()l£da
b T2 lC$fd West ~
0I M ~m
f--J
I
Tl 4 20 13.01 13.74 18.05 22 •. 20 33.00T2 1 Crawl
Tl 5 20 17.11 16.89 16.72 19.32 29.96T2 1 Crawl
Tl 6 20 20.20 18.08 15.01 18.23 28.48T2 1 Crawl
Tl 4 34 13.14 13.67 17.96 22.51 32.72T2 1 Crawl
Tl 5 34 16.13 15.58 16.83 19.85 31.61T2 1 Crawl
Tl 6 34 20.77 17.86 14.96 17.89 28.52T2 1 Crawl
Table 21 Distribution Coefficients for Superimposed Single-Truck Runs Using
Averaged Values
Distribution Coef.ficients = Moment Coefficients (100)I Moment Coefficients
Girder
Truck Lane Speed (mph) E 0 C B A
I ~TI0
I ~west01 b 12NI
0 M A
Tl 4 Cr.awl 13.22 14.28 18.50 22.61 31.39T2 1 Crawl
Tl 6 Crawl 21.42 19.88 17.05 19.13 22.52T2 2 Crawl
Tl 7 Crawl 30.76 23.04 19.00 14.13 13.07T2 4 Crawl
Tl 2 20 22.72 18.80 16.96 18.80 22.72T2 6 20
Table 22 Distribution Coefficients for Superimposed Single-Truck Runs
Using Averaged Values (continued)
Distribution Coefficients= Moment coeffic~ents (100)~. Moment Coefficients
Girder
Truck Lone Speed (mph) E D C B A
I(?I~
E T2 ~west ..
0
) Z ~
I
OJ M
LN
I
T1 4 20 13 ~ 91 14.14 18.13 23.11 30.71T2 1 0
Tl 5 20 17.06 15.91 16.37 21.07 29.59T2 1 0
Tl 6 20 20.79 16.78 14.93 19.86 27.64T2 1 0
T.1 4 34 13.78 14.05 17.77 23~29 31.11T2 1 0
Tl 5 34 16.95 15.·64 16.24 21.31 29.86T2 1 0
Tl 6 34 21.28 16.90 l4.74 19.55 27.53T2 l 0
Table 23 Distribution Coefficients for Superimposed Single-Truck Runs
Using Averaged Values (continued)
Distribution Coefficients = Moment Coefficients (100)r Moment Coefficients
Girder
Truck Lane Speed (mph) E 0 C B A
I d£OJTI0
b T~ ~We5t.
I
OJ 0 M h~
I
Tl 4 20 13.91 14.48 18.44 22.25 30.92T2 1 Crawl
Tl 5 20 16.87 16.06 16.52 20.32 30.23T2 1 Crawl
Tl 6 20 20.60 16.93 15.08 19.10 28.29T2 1 Crawl
Tl 4 34 13.59 14.20 17.92 22.54 31.75T2 1 Crawl
Tl 5 34 16.76 15.80 16.39 20.55 30.50T2 1 Crawl
Tl 6 34 21.08 17.06 14.88 18.80 28.18T2 1 Crawl
Table 25 Experimental Distribution Factors Based
on Minimum Lateral Truck Spacing (continued)
Load Speed Lane A B C D E(mph)
Series II Considering Fully Gaged Cross-Sections
Test Tl,T2 Crawl (1,4) 1.37 0.89 0.73
(4,7) 0.77 0.87 1018
Super Tl,T2 Crawl (1,4) 1.34 0.92 0.73
(4,7) 0.75 0.89 1.18
Super Tl,Tl Crawl (1,4) 1.25 0.98 0.72
(4,7) 0.74 0.88 1.22
Super Tl,T2 Crawl (2,5) 0.98 0.84 0.78
(3,6) 0.77 0.82 0.92
Super Tl,Tl Crawl (2,5) 0.89 0.93 0.77
(3,6 ) 0.77 0.82 0.92
Super Tl,Tl 20 (2,5) 1.03 0.77 0.73
(3,6) 0.74 0.83 0.94
Super Tl,Tl 34 (2,5) 1.10 0.81 0.73
(3,6) 0.71 0.82 0093
Test Tl,T2 Tl @. 20 T1 on 4 1029 0095 0070
T2 @ 0 T2 on 1
Super Tl,T2 Tl @ 20 Tl on 4 1024 0.94 0.72
T2 @. 0 T2 on 1
Super Tl,T2 Tl.@ 20 T1 on 4 1.32 04>89 0.72
.T2 @. Crawl T2 on 1
Test ~1,T2 Tl @. 34 T1 on 4 Id26 0.95 0.70
T2 @ 0 T2 on 1
Super Tl,T2 Tl.@. 34 Tl on 4 1024 0.95 0.72
T2 @ 0 T2 on 1
Super Tl,T2 Tl @ 34 Tl on 4 1.31 0090 0.72
T2 @ Crawl T2 on 1
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Table 26 Experimental Distribution Factors Based
on Minimum Lateral Truck Spacing (continued)
Load Speed Lane A B C D E(mph)
Series II Considering Averaged Values
Test Tl,T2 Crawl (1,4) 1.27 0.88 0.75
(4, 7) 0.75 0.88 1.27
Super Tl,T2 Crawl (1,4) 1.26 0.90 0.74
(4,7) 0074 0.90 1.26
Super T1,Tl Crawl (1,4) 1.23 0093 0.73
(4,7) 0073 0.93 1023
Super Tl,T2 Crawl (2,5) 0.95 0.83 0.78
(3,6) 0.79 0.85 0.91
Super Tl, 'Tl Crawl (2,5) 0090 0.87 0.77
(3,6) 0077 0.87 0.90
Super Tl,Tl 20 (2,5) 0.98 0080 0074
(3,6) 0074 0.80 0.98
Super Tl,Tl 34 (2, 5) 1002 0.81 0.73
(3,6) 0.73 0.81 1.02
Super Tl,T2 Tl @. 20 Tl on 4 1023 0092 0.73
T2 @ 0 T2 on 1
Super Tl,T2 Tl @ 20 Tl on 4 1,,24 0089 0.74
T2 @ Crawl T2 on 1
Super Tl,T2 Tl.@ 34 Tl on 4 1.24 0093 0.69
T2 @ 0 T2 on 1
Super Tl,T2 Tl.@ 34 Tl on 4 1027 0.90 0.72
T2 @ Crawl T2 on 1
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Table 27 Experiffiental Distribution Factors Based
on AASHO Provisions for Lateral Truck Spacing
Load Speed Lane, A B C D E(mph)
Series I Values
Super Tl,Tl Crawl (1,5) 1.08 0.86 0.76
(3,7) 0.76 0.86 1.08
Super Tl,Tl Crawl (2,6) 0.82 0.81 O~73 0.81 0.82
S'uper Tl, Tl 10 (2,6) 0.88 0.74 0.75 0.74 0.88
Super Tl,Tl 15 (2,6) 0.92' 0.72 0.73 0.72 0.92
Super Tl,Tl 20 (2,6) 0.88 '0. 78 0.68 0.78 0.88
Super Tl,Tl 25 (2,6) 0.88 0.79 0.68 0.79 0088
Super Tl,Tl 34 (2,6) 0.85 0.78 0.74 0.78 0.85
Series II Values by Considering Gages
on Girders C, D, and E
Super Tl,T2 Crawl (1,5) 1.13 0.85 0.73
(3,7) 0,,73 0.85 1.13
Super Tl,Tl Crawl (1,5) 1015 0.83 0,.71
(3,7) 0.71 0.83 1.15
Test Tl,T2 'Crawl (2,6) 0.89 0.75 0.72 0075 0089
Super Tl,T2 Crawl (2,6) 0.90 0.77 0.69 0.77 0.90
Super Tl,Tl Crawl (2,6) 0.89 0.77 0.68 0077 0.89
Test Tl,T2 10 (2,6) 0.89 0.75 0.72 0.75 0.89
Test Tl,T2 20 (2,6) 0.94 0.68 0.76 0.68 0.94
Super Tl,Tl 20 (2,6) , 0.88 0.78 0.68 a,1t 78 0.88
Super Tl,Tl 34 (2,6) 0.88 0.77 0.69 0.77 De8S
Table 28 Experimental Distribution Factors Based
on AASHO Provisions for Lateral Truck Spacing (continued)
Load Speed Lane A B C D E(mph)
Series II Considering Fully Gaged Cross-Sections
Super Tl,T2 Crawl (1,5) 1.22 0.82 0.69
(3,7) 0.70 0.82 1.09
Super Tl,T1 Crawl (1,5) 1.14 0.88 0.69
(3, 7) 0.68 0.81 1.13
Test T1,T2 Crawl (2,6) 0.92 0.81 0.69 0.72 0.85
Super T1,T2 Crawl (2,6) 0.92 0.77 0.69 0.75 0.86
Super Tl,Tl Crawl (2,6) 0.83 0.86 0.68 0.76 0.88
Test T1,T2 10 (2,6) 0.89 0.75 0.71 0.86 0.80
Test Tl,T2 20 (2,6) 1.00 0.76 0.72 0.64 0.89
.Super T1, Tl 20 (2,6 ) 0.94 0.72 0.68 0.75 0.91
Super Tl,T1 34 (2,6) 1.00 0.75 0.66 0.74 0.84
Test T1,T2 Tl @ 20 Tl on 5 1.21 0.87 0.66
T2 @. a T2 on 1
Super Tl,T2 T1 @ 20 T1 on 5 1.13 0.82 0.67
T2 @ a T2 on 1
Super T1,T2 T1 @ 20 T1 on 5 1.19 0.77 0.68
T2 @Crawl T2 on 1
Test T1,T2 T1 @ 34 T1 on 5 1.12 0.82 0.72
T2 @. 0 T2 on 1
Super T1,T2 Tl @ 34 T1 on 5 1.19 0.84 0.68
T2 @ 0 T2 on 1
Super T1,T2 Tl @ 34 T1 on 5 1.26 0.79 0.67
T2 @. Crawl T2 on 1
Test -T1, T2 T1 @. 20 T1 on 6 1.12 0.81 0.63
T2 @a T2 on 1
Super Tl,T2 T1 @ 20 T1 on 6 1.12 0.81 0.63
T2 @a T2 on 1
Super Tl,T2 Tl @ 20 Tl on 6 1.14 0.73 0.60
T2 @ Crawl T2 on 1
Test Tl,T2 T1 @ 34 T1 on 6 1.06 0.75 0.61
T2 @ 0 T2 on 1
Super T1,T2 T1 @ 34 Tl on 6 1.07 0.76 0.60
T2 @ 0 T2 on 1
Super T1,T2 T1 @ 34 T1 on 6 1.14 0.72 0.60
T2 @ Crawl T2 on 1
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Table 29 Experimental Distribution Factors Based
on AASHO Provisions for Lateral Truck Spacing (continued)
Load Speed Lane A B C D E(mph)
Series II Considering Averaged Values
Super Tl,T2 Crawl (1,5) 1016 0.82 0070
(3,7) 0.70 0.82 1016
Super T1,T1 Crawl (1,5) 1013 0085 0069
(3,7) 0069 0085 1.13
Test Tl,T2 Crawl (2,6) 0089 0.77 0.69 0.77 0089
Super Tl,T2 Crawl (2,6) 0.90 0.77 0.68 0.80 0086
Super Tl,Tl Crawl (2,6) 0085 0.81 0068 O.BI 0085
Test Tl,T2 10 (2,6) 0.84 0.80 0.71 0080 0084
Test Tl,T2 20 (2,6) 0094 0.70 0.72 0.70 0.94
Super Tl,Tl 20 (2,6) 0.91 0075 0068 0.75 O.9l
Super Tl,Tl 34 (2,6) 0.92 0074 0066 0.74 0092
Super Tl,T2 Tl @ 20 Tl on 5 1.18 0084 0065
T2 @ 0 T2 on 1
Super Tl,T2 Tl @ 20 Tl on 5 1.21 0.81 0.66
T2 @Crawl T2 on 1
Super T1,T2 T1 @ 34 Tl on 5 ID19 0.85 0065
T2 @ 0 T2 on 1
Super T1,T2 Tl @. 34 Tl on 5 1.22 0.82 0.,60
T2 @ Crawl T2 on 1
Super Tl,T2 Tl @ 20 Tl on 6 1.11 0.79 0<,60
T2 @ 0 T2 on 1
Super Tl,T2 Tl @ 20 Tl on 6 1013 0.76 0.60
T2 @. Crawl T2 on 1
Super Tl,T2 Tl @ 34 Tl on 6 1010 0078 0.59
T2 @ 0 T2 on 1
Super Tl,T2 T1 @. 34 Tl on 6 1.13 0.75 0059
T2 @Crawl T2 on 1
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Table 30 Girder Moment Coefficients (10-6 ft-in2) for Single-Truck in Lane 2
Series I Series n
Girder Girder
S.p-e.e.d E D C B A E 0 C B A
(mph)
I TI L(~ West()
0 I A
M
Crawl 10,654- 12,066 18,845 29,772 31,376 13,173 12,740 18,719 34,516 35,189
Crawl (Avg) 12,642 13,532 19,16.4 32,366 35,918
10 11,992 13,616 19,340 24,409 33,389
I 15 15,176 16,012 20,635 24,474 36,714
-J 20 13,8l2 14,408 20,274 31,982 38,714 16,986 17,182 22,811 31,673 47,428j-1
I 20 (Avg) 16,260 16,752 22,474 33,034 44,072
25 13,514 14,268 23,810 41,344 4'8,418
34 15,394 16,034 24,688 36,040 41,774 14,389 15,598 21,972 33,566 49,545
34 (Avg) 16,620 16,562 22,847 34,719 46,988
.. East 6Jt TI ()~I'0 M
Crawl 9,594 10,,669 17,316 28,736 27,906 8,524 10,362 16,357 30,718 35,545
Crawl CJ\vg) 9,982 11,642 16,726 29,382 35,108
10 13,678 14,390 19,765 2"7,520 38,392
15 11,899 13,601 18,056 23,114 31,384
20 14,507 15,071 20,392 25,566 38,920 12,218 14,653 18,973 32,915 43,776
20 (Avg) 14,646 15,907 19,562 28,946 41,204
25 12,614 14,349 21,656 28,378 43,330
Table 31 Girder Moment Coefficients (10-6 ft-in2) for Single-Truck in Lane 3
Series I Series IT
Girder -Girder
Speed E 0 C B A E 0 C B A
(mph)
1- TI iQ-Cd West00 M h
Crawl 13-, 533 15,576 22,933 24,546 22,732 15,259 16,278 24,115 30,734 27,849
Crawl (Avg) 15;091 l6,888 23,920 28,585 26,597
10 16,707 17,878 21,480 23,420 31,110
I 15 17,403 18,216 23,307 24,510 28,214-
-.....I 20 15,794 16 ~416 24,575 29,200 30,372 19,584 18,778 25,202 -29,295 34,177tv
I 20 (Avg) 22,432 20,860 27,468 32,158 35,492
25 18,156 18,128 26,748 34,782 37,032
34 19,656 19,994 27,267 30,732 32,545 19,071 19,259 23,632 29,759 34,446
34 (Avg) 21,662 20,128 25,401 29,353 32,983
Qk)iTI C)~East0 M
Crawl 11,43'1 15,169 22,307 24,864 19,733 11,154 13,891 21,540 28,016 22,913
Crawl (Avg) 12,316 15,053 22,082 26,758 22,281
10 17,947 18,315 21.,525 22,"882 29,975
15 15,371 15,970 17,892 21,422 29,089
20 15,317 16,314 25,756 33,437 35,350 18,711 19,061 24,940 30,336 33,304
20 (Avg) 22,824 20,632 23,506 26,327 34,590
25 17,811 19,033 25,134 25,634 33,786
Table 32 Girder Moment Coefficients (10-6 ft-in2) for Single-Truck in Lane 4
Series I Series n
Girder Girder
Speed E 0 C B A E 0 C B A
(mph)
I TI ~westC)
0 , A
.M
Crawl 18,183 19,396 26,498 19,396 18,183 19,389 19,906 26,204 23,285 21,160
Crawl (Avg) 20,275 21,596 26,204 21,596 20,275
I 10 22,590 22,215 24,676 22,215 22,590
-.....J 15 21,868 21,706 23,962 21,706 21,868IN
I 20 22,953 22,580 27,121 22,580 22,953 22,630 23,151 28,449 24,649 24,538
20 (Avg) 23,584 23,900 28,449 23,900 23,584
25 23,334 24,687 32,784 24,687 23,334
34 25,731 26,182 32.927 26,182 25,716 23,793 23,340 29,383 25,452 25,476
34 (Avg) 24,635 24,396 29,383 24,396 24,635
East rQJ-5JTI C)~0 M
Crawl 14,322 19,079 24,746 19,079 14,322 16,708 18,374 23,902 20,971 17,675
Crawl (Avg-) 17,192 19,672 23,902 19,672 17,192
10 21,547 19,614 19,132 19,614 21,547
15 19,808 20,212 18,961 20,212 19,808
20 22,226 22,529 26,451 22,529 22,226 21,608 20,687 19,070 23,216 25,715
20 (Avg) 23,662 21,952 19,070 21,952 23,662
25 23,9l6 21,627 20,839 21,627 23,9l6
Table 33 Girder Moment Coefficients (10-6 ft-in2) for Single-Truck in Lane 5
Series I Series n
Girder Girder
Speed E 0 C B A E 0 C B A
(mph)
IOTI.~west
0 M A
Crawl 22,732 24,546 22,933 15,576 13,533 25,344 26,436 23,725 17,498 14,923
Crawl (Avg) 26,597 28,585 23,920 16,888 15,091
10 31,110 23,420 21,480 17,878 l6,707
I 15 28,214 24,510 23,307 18,216 17,403
-......J 20 30,372 29,200 24,575 16,416 15,794 36,806 35·, 022 29,735 22,943 25,280~
I 20 (Avg) 35,492 32,158 27 ,468 20,860 22,432
25 37,032 34,782 26,784 18,128 18,156
34 32,545 30,732 27,267 19,994 19,656 31,520 28,947 27,170 20,996 24,253
34 (Avg) 32,983 29,353 25,401 20,128 21,662
rQJtiiTI ()~East0
M
Crawl 19,733 24,864 22,307 15,169 11,431 21,649 25,499 22,623 16,215 13,478
Crawl (Avg) 22,281 26,758 22,082 15,053 12,316
10 29,975 22,882 21,525 18,315 17,947
15 29,089 21,442 17,892 15,970 15,371
20 35,350 33,437 25,756 16,314 15,317 35,877 22,318 22,071 22,204 26,936
20 (Avg) 34,590 26,327 23,506 20,632 22,824
25 33,786 25,634 25,134 19,033 17,811
Table 34 Girder Moment Coefficients (lO-6 ft-in2) for Single-Truck in Lane 6
Series I Series II
Girder Girder
Speed E· 0 C B A E 0 C B A
(-mph)
r TI· ted West() I( -
0 ' ~ h
M
Crawl 31,376 29,722 18,845 12,066 10,654 36,646 30,216 19,608. 14,325 12,110
Crawl (Avg) 35,918 32,366 19,164 13,532 12",642
10 33,389 24,409 19,340 13,616 11,992
I 15 36,714 24,474 20,635 16,012 15,176-.j
Ln 20 38,714 31,982 20,274 14,408 13,812 40,717 34,394 22,138 16,323 15,533I
20 (Avg) 44,072 33,034 22,474 16,752 16,260
25 48,418 41,344 23,810 14,268 13,514
34 41,774 36,040 24,688 16,034 15,394 44,432 35,872 23,722 17,526 18,850
34 (Avg) 46,988 34,719 22,847 16,562 16,620
5Jt TI ()~East0 ~
M
Crawl 27,906 28,736 17,316 10,669 9,594 34,672 28,047 17,094 12,921 11,440
Crawl (Avg) 35,108 29,382 16, 726 11,642 9,982
10 38,392 27,520 19;765 14,390 13,678
15 31,384 23,114 18,056 13,601 ll$899
20 38,920 25,566 20,392 15,071 14,507 38,-633 24,978 20,152 17,l61 17,074
20 (Avg) 41,204 28, 946 19,562 15,907 14,646
25 43,330 28,378 21,656 14,349 12,614
Table 35 Girder Moment Coefficients (lO·6 ft-in2) for l5 mph
Single-Truck Impact Runs, Series I
E
Girder
o c E
Girder
o c
East b351' ~~. __ 0
M
.. East W TI ~)(1 ()
o
N
I
-......J
OJ
I
Lane 2
Lane 4
Lane 4
Lane 6
26,380
54,876
76,280
86,69l
23,655
37,677
50,725
64,763
20,739
44,975
37,172
40,158
21,076
43,614
68,426
46,661
20,466
45,765
56,885
73,142
28,675
46,543
47,887
52,217
East rcdi2iTI ~
--c; beO
M
_East ~I ~~-t ...... Oo
N
Lane 2
Lane 4
Lane 6
28,876
40,699
69,923
47,214
32,079
31,365
28,251
19,693
22,535
24,082
33,254
56,650
36,133
36,466
38,354
32,450
26,504
29,379
Table 36 Girder Moment Coefficients (lO-6 ft-in2) for Two-Truck Runs
Test Moment Coefficients Superimposed Moment Coefficients
Girder Girder
Truck Lone Speed E 0 C B A E 0 C B A
(mph)
J 11~0-
b f2 ~west
-
LG ..
0 ~~
Tl 4 Crawl 28,510 28,580 41,563 50,764 77,472 27,359 29,089 40,230 50,.881 74,266
T2 1 Crawl
I Tl 4 Crawl (Avg) 28,875 31,184 40,412 49,178 68,235
-......I T2 1 Crawl (Avg)
-......J
I Tl 6 Crawl 45,736 38,880 37,381 43,717 49,502' 47,929 41,762 32,695 41,791 49,481
T2 2 Crawl
T1 6 Crawl (Avg) 47,826 44,306 37,381 41,413 48,562
T2 ·2 Crawl (Avg)
TI 7 Crawl.64,030 47,221 41,468 31,537 32,205 64,592 .46,611 40,451 31,869 28',878
T2 4 Crawl
Tl 7 Crawl (Avg} '66,935 .49, 784 4.0,494' 30,124 27,817
T2 4 Crawl (Avg)
Tl 2 10 47,.432 31,16.9· 38,B56 43,234 49~9S-0
T2 6 10
Tl 2 20, 51,391 36,.895 '41,557 43,88,6 57,57-8 . 57,703 . 51',576 44,949" 47,996 69,961
T2'': 6 20
Tl 2 20 {A·vg) 6.0 ,.332' 49:,.786 '4'4, 9~8' '~~, 786 60,332
Tl 6 20 (AVfr)
* .TI' ,'used for sup.erimposed moment coefficient
Table 37 Girder Moment Coefficients (10- 6 ft-in2) for Two-Truck Runs (continued)
Test Moment Coefficients Superimposed Moment Coefficients
Girder Girder
Truck Lane Speed E 0 C B A E 0 C B A
(mph)
J TI aJ-)J0
b 12 .lQfOl West
0 M h
Tl 4 20 31,034 31,636 41,032 56,007 75,849 32,379 33,151 43,451 56,131 74,567
I
-......] T2 1 0
ro
I Tl 4 20 (Avg) 33,333 33,900 43,451 55,382 73,613
T2 1 0
Tl 4 20 30,600 32,334 42,475 52,245 77,644
T2 1 Crawl
Tl 4 20 (Avg) 32,184 33,488 42,657 51,482 71,544
T2 1 Crawl (Avg)
Tl 5 20 39,959 33,768 38,368 51,150 70,576 46,555 45,022 44,737 54,4'25 75,309
T2 1 0
Tl 5 20 (Avg) 45,241 42,158 42,470 52,342 72,461
T2 1 0
Tl 5 20 44,776 44,205 43,761 50,539 78,386
T2 1 Crawl
Tl 5 20 (Avg) 44,092 41,746 4l,676 48,442 70,392
T2 1 Crawl (Avg)
Table 38 Girder Moment Coefficients (10- 6 ft-in2) for Two-Truck Runs (continued)
Test Moment Coefficients Superimposed Moment Coefficients
Girder Girder
Truck Lone Speed E 0 C B A E 0 C B A
(mph)
I ~TIa
t 12 l(t=QI West
0
) ~ h
I Tl 6 20 42,866 ·37,826 35,650 45,883 62,966 50,466 44,394 37,140 47,805 65,562
.......j
T2 1 01O
I
Tl 6 20 (Avg) 53,821 43,034 37,476 48,234 66,289
T2 1 ·0
Tl 6 20 48,687 43,577 36,164 43,9l9 68,639
T2 1 Crawl
Tl 6 20 (Avg) .52,672 42,622 36,682 44;334 64,220
T2 1 Crawl (Avg)
-Tl 4 34 33,124 33,075 38,502 56,706 74-,097 33,452 33,340 44,385 56,934 75,505
T2 1 0
Tl 4 34 (Avg) 34,384 34,396 ,44, 385 55,878 74,664
T2 1 0
Tl 4- 34 3;1.,763 32,523 43,409 53,048 78,582
T2 '1 Crawl
Tl 4 34 (Avg) 33,235 33,984 43,591 51,978 72,545
T2 1 Crawl (Avg)
Table 39 Girder Moment Coefficients (10- 6 ft-in2) for Two-Truck Runs (continued)
Test Moment Coefficients Superimposed Moment Coefficients
Girder Girder
Truck Lone Speed E 0 C B A E 0 C B A
(mph)
I TI ~0
t) 12 ~west
0 M A
Tl 5 34 41,528 40,508 43,547 49,727 68,004 41,269 38,947 42,172 52,478 74,282
I T2 1 a00
0 34 (Avg)I Tl 5 42,732 39,353 40,403 51,610 71,691
T2 1 0
Tl 5 34 39,490 38,130 41,196 48,592 77,359
T2 1 Crawl
Tl 5 34 (Avg) 41,583 38,941 39,609 47,710 69,622
T2 1 Crawl (Avg)
Tl 6 34 56,771 44,414 38,676 47,826 67,766 54,181 45,872 38,724 49,008 6"8,879
T2 1 0
Tl 6 34 (Avg) 56,737 44,719 37,849 48;044 66,649
T2 1 a
Tl 6 34 52,402 45,055 37,748 45,122 71,956
T2 1 Crawl
Tl 6 34 (Avg) 55,588 44,307 37,055 44,144 64,580
T2 1 Crawl (Avg)


Table 42 Ratio of Dynamic Moment Coefficients to Crawl Moment Coefficients
for Single-Truck in Lane 4
Series I Series n
Girder Girder
Speed E 0 C B A E 0 C B A
(mph)
I TI ~west0 .,0 h
M
I 10 1.242 1.145 0.931 1.145 1.242
OJ 15 1.203 1.119 0.904 1.119 1.203
w 20 1.262 1.164 1.024 1.l64 1.262 1.167 1.163 1.086 1.059 1.160I
20 (Avg) 1.163 1.107 1.086 1.107 1.163
25 1.283 1.273 1.237 1.273 1.283
34 1.415 1.350 1.243 1.350 1.415 1.227 1.173 1.121 1.093 1.204
34 (Avg) 1.215 1.130 l.1-21 1.130 1.215
rQJGiTI IEast ()
0 h
M
10 1.504 1.028 0.773 1.028 1.504
15 1.383 1.059 0.766 1.059 1.383
20 1.552 1.181 1.069 1.181 1.552 1.293 1.126 0.798 1.107 1.455
20 (Avg) 1.376 1.116 0.798 1.116 1.376
25 1.670 1.134 0.842 1.134 1.670
Table 43 Ratio of Dynamic Moment Coefficients to Crawl Moment Coefficients
for Single-Truck-in Lane 5
Series I Series IT
Girder Girder
Speed E 0 C B A E 0 C B A
(mph)
I TI ~west00 h
M
I 10 1.369 0.941 0.937 1.148 1.235
ro 15 1.241 0.999 1.016 1.169 1.286
..f::::.
I 20 1.336 1.190 1.072- 1.054 1.167 1.452 1.325 1.253 1.311 1.694
20 (Avg) 1.334 1.125 1.148 1.235 1.486
25 1.629 1.417 1.166 1.164 1.342
34 1.432 1.252 1.189 1.284 1.452 1.244 1.095 1.145 1.200 1.625
34 (Avg) 1.240 1.027 1.062 1.192 1.435
QTI ()~East0 ~
M
10 1.474 0.920 0 .. 965 1.207 1.570
15 1.519 0.862 0.802 1.053 1.345
20 1.791 1.345 1.155 1.075 1.340 1.657 0.875 0.976 1.369 1.999
20 (Avg) 1.552 0.984 1.064 1.371 1.853
25 1.712 1.031 l.127 1.255 1.558
Table 44 Ratio of Dynamic Moment Coefficients to Crawl Moment Coefficients
for Single-Truck in Lane 6
Series I Series n
Girder Girder
Speed E 0 C B A E .0 C B A
(mph)
I TI .~-W§tc) ...
0 h
M
f 10 1.064 0.821 1.026 1.128 1.126Q)
Ul 15 1.170 0.823 1.095 1.327 1.424f
20 1.234 1.076 1.076 1.194 1.296 1.111 1.138 1.129 1.139 1.283
20 (Avg) 1.227 1.021 1.173 1.238 1.286
25 1.543 1.391 1.263 1.182 1.268
34 1.311 1.213 1.310 1.329 1.445 1.212 1.187 .1.210 1.223 1.557
34 (Avg) 1.308 1.073 1.19-2 1.224 1.315
_East _~ TI ()~o tp.
M
10 1.376 0.958 1.141 1.349 1.426
15 1.245 0.804 1.043 1.275 1.240
20 1.395 0.890 1.178 1.413 1.512 1.114 0.891 1.179 1.328 1.492
20 (Avg) 1.174 0.985 1.170 1.366 1.467
25 1.553 0.988 1.251 1.345 1.315
Table 45 Ratio of Dynamic Moment Coefficients to Crawl Moment Coefficients
for Two-Truck Runs
Ratios of Test Coefficients Ratios of Superimposed Coefficients
Girder Girder
Truck Lone Speed E 0 C B A E 0 C B A
(mph)
I d:Q)JTIa
b 12 ~west
0 M A
T~ 2 10 1.037 0.956 1.039 0.989 1.090
T2 6 10
Tl 2 20 1.124 0.949 1.112 1.004 1.163 1.204 1.235 1.375 1.149 1.414
I T2* 6 20co
(J)
I Tl 2 20 (Avg) 1.261 1.124 1.202 1.202 1.242
Tl 6 20 (Avg)
Tl 4 20 1.089 1.107 0.987 1.103 0.979 1.183 1.114 1.080 1.103 1.004
T2 1 0
Tl 4 20 (Avg) 1.154 1.087 1.075 1.126 1.079
T2 1 0
Tl 4 20 1.118 1.110 1.056 1.027 1.045
T2 1 Crawl
Tl 4 20 (Avg) 1.115 1.074 1.056 1.047 1.048
T2 1 Crawl (Avg)
Tl 5 20 1.199 0.948 1.016 1.134 1.037 1.397 1.264 1.185- 1.207 1.107
T2 1 0-
Tl 5 20 (Avg) l.209 1.026 1.123 1.173 1.026
T2 1 a
* Tl used for superimposed _moment. coeffic-ient
Table 46 Ratio of Dynamic Moment Coefficients to Crawl Moment Coefficients
for Two-Truck Runs (continued)
Ratios of Test Coefficients Rati-os of Superimposed Coefficients
Girder Girder
Truck Lone ·Speed E 0 C B A E 0 C B A
(mph)
J -TI d=Cd0
b 12 ~w=st -
0 Nt
Tl 5 20 1.344 1.241 1.159 1.121 1 .. 152
T2 1 Crawl
I Tl 5 20 (Avg) 1.183 1.016 1.099 1.078 0.994
OJ T2 1 Crawl (Avg)
-....,J
I
Tl 6 20 0.961 0.960 1.060 1.095 0.965 1.131 1.127 1.104 1.140 1.005
T2 1 0
Tl 6 20 (Avg) 1.285 1.104 1.114 1.177 1.149
T2 1 0
T1 6 20 1.091 1.106 1.075 1.048 1.052
T2 1 Crawl
T1 6 20 (Avg) 1.253 1.094 1.093 1.089 1.116
T2 1 Crawl (Avg)
T1 4 34 1 .. 162 1.157 0.926 1.117 0.956 1.223 1.146 1.103 1.119 1.017
T2 1 0
Tl 4 34 (Avg) L.191 1.103 1.098 1.136 1.094
T2 1 0
Tl 4 34 1.161 1.118 1.079 1.043 1.058
T2 1 Crawl
Tl 4 34 (Avg) 1.151 1.090 1.079 1.057 1.063
T2 1 Crawl (Avg)

Table 48 Girder Deflections (inches), Single-Truck Runs·
Crawl Values 15 mph Impact Values (Max. Downward.)
Girder Girder
E 0 C B A E 0 -C B A
I TI~ West .. .. East ~TI -Ia 00 M A 0 M ~
Lane 1 0.0203 0.0306 0.0500 0.0699 0.0754
I Lane 2 0.0247 0.0377 0.0580 0.0716 0.0635 0.0729 0.0710 0.1134 0.1411 0.1312
m Lane 3 0.0316 0.0458 0.0657 0.0660 0.0505lD
J Lane 4 0.0404 0.0552 0.0700 0.0574 0.0398 0.1123 0.1403 0.1646 0.1457 0.1085
Lane 5 0.0522 0.0639 0.0656 0.0464 0.0307
Lane 6 0.0649 0.0681 0.0579 0.0370 0.0241 0.1778 0.1746 0.1485 0.1056 0.0718
Lane 7 0.0772 0.0676 0.0498 0.0293 0.0187
15mph Impact Values (Mox. Upward + l -t)
East bJf TI ()~ .. East ~ TI C)~..
0 ty 0 IIIM M
Lane 1 0.0179 0.0268 0.0428 0.0643 0.0673
Lane 2 0.0216 0.0322 0.0498 0.0644 0.0559 0.0360 0.0145 0.0005 -0.0091 -0.0051
Lane 3 0.0259 0.0390 0.0562 0.0586 0.0433
Lane 4 0.0344 0.0480 0.0603 0.0507 0.0338 0.0481 0.0382 0.0323 0.0378 0.0444
Lane 5 0.0458 0.0562 0.0568 0.0407 0.0265
Lane 6 0.0571 0.0604 0.0500 0.0334 0.0216 0.--0-200 0.0213 0.0422 0.0675 0.0751
Lane 7 0.0675 0.0589 0.0430 0.0274 0.0162
Table 49 Girder Deflections (inches), Single-Truck Runs (continued)
ITI~ West ...
Q h
o M
E
20 mph Values
Gtrder
D C B -A- E
34 mph- Va lues
Girder
DeB
'0 TI~ West ...
o h
M
A
I
1O
o
I
Lane 2
Lane 3
Lane 4
Lane 5
Lane 6
0.0300
0.0316
0.0489
-0.0610
0.0708
0.0422
0.0448
0.0633
0.0732
0.0751
0.0632 0.0776
0.0659 0.0663
0.0783 0.0669
0 ..0747 0.0550
0.0644 0.0437
0.0680
0.0499
0.0468
0 •. 0374
0.0289
0.0299" 0.0472 0.0728 0.0874 0.0782
0-. 0400 0.0574 0.0817 0.0830 0.0632
0.0524 0.0700 0.0860 0.0730 0.0503
0.0632 0.0776 0.0800 0.0590 0.0395
0 •. 0787 0.0877 0.0744 0.0521 0.0364
~Eost ~ ·TI ~U~-.......;;:I-~~~ 0h
M
Lane 2
Lane 3
Lane 4
Lane 5
Lane 6
0.0292
o. '0403
0.0408
0.0559
0.0676
0.0412
0.0508
0.0574
0.0679
0.0698
0.0637 0.0812 0.0712
0.0731 0.0760 0.0570
0.0694 0.0561 0.0402
0.0698 0.0523 0.0352
0.0596 0.0392 0.0252
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